In a further paper, L. Michaelis, M. P. Schubert, R. K. Reber, J. A. Kuck and S. Gra.nick 8 deal with a paraquinone, duroquinone (tetramethylbenzoquinone), which shows stability to alkalis. Potentiometric and magnetometric methods agree in showing that in sufficiently alkaline solution a free, strongly paramagnetic, semiquinone radical of brown colour is formed as an intermediate step of reversible reduction. This radical has no measurable tendency to form a valency-saturated dimeric form in the dissolved state.
Benzoquinone and hydroquinone form the solid quinhydrone, but no corresponding compound can be formed by ordinary methods from duroquinone. The dimeric form is assumed to be formed by hydrogen bonds jCO-H-OC} (CO-H-OC involving a resonance between two fictitious structures in which alternately the one and the other half of the molecule (represented by brackets) is in the quinoid or benzenoid state. In orthoquinones there is no steric restriction in forming these bonds. In paraquinones, the two bonds can be formed only by applying the two rings flat upon one another. In duroquinone, however, the voluminous side-chains prevent a sufficiently close approach.
New Satellites of Jupiter
I N NATURE of September 24, p. 564, reference was made to the various orbits that had been computed for Satellite x by Dr. Paul Herget and Dr. M. Davidson. Dr. Herget obtained two orbits with high eccentricities, exceeding 0·6, but the orbits differed essentially, one being direct and the other retrograde. As the latter gave smaller residuals, it was adopted, and it appeared that the least and greatest distances from Jupiter were 6 million and 30 million miles, respectively. As this last distance is probably outside the stable region for a satellite, it was obvious that further investigation was necessary before any definite pronouncement could be made.
Dr. Davidson's orbit was quite different from those of Dr. Herget. He found that the motion was direct, almost circular, and that the distance from Jupiter was about 7 million miles, but expressed sonie doubt whether it was just inside the orbit of Jupiter vi or outside that of vii.
Further observations have been made, and from these Dr. R. H. Wilson has computed a new orbit (Harv. Card 460) . It now appears that the very eccentric orbit was in error and that the satellite has a small eccentricity, 0·14051, its mean distance from Jupiter being just over 7 million miles, as previously given by Dr. Davidson. Its inclination is 28° 24' and its period of revolution 254 days. The satellite belongs to the same group as Satellites vi and vii, and it may be conjectured that there is a family of small satellites in this region, most of them too small to be detected. Even the existence of three is a puzzle. How did they originate ? They are very far outside the Roche limit, and so cannot have been disrupted by Jupiter.
Dr. P. Herget has also computed an orbit for Satellite xi. It is moving in a retrograde orbit at an inclination to the plane of the ecliptic of 16·6° and a mean distance of 14 million miles from Jupiter. Its eccentricity is 0·207 and its period 692·5 days. The elements of the orbit will probably be improved later when more observations are available.
In a letter to NATURE of October 8, p. 670, Mr. J.
Miller suggested that the retrograde satellites followed an arithmetical progression law, not a geometrical progression law to which the direct satellites conformed approximately, and suggested that Satellite xi would be about 16 million miles from its primary. Actually the satellite does not obey either rule, but it is much closer to the arithmetical progression law than to the other. It is very remarkable that there are three satellites with direct motion, vi, vii, and x, at a distance of about 7 million miles, and three with retrograde motion, viii, ix, and xi, at distances between 14 and 15 million miles. Cosmogonists will find something here on which they can speculate.
